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ISVESTIGATION QF PADUCAE ASE AND METAL RECOVERY WASTE
AS A LARGE-SCALE SOURCE (F NEPTUNTUM-237

Baamination of Hawford Recovered Uraniim and Cyclone Separator Ash

for Neptunium Cortamt '

k)

In comnection with the recent neptumium isclation m‘cgm. at ORNL, a curscry
analysis of Savanmab Biver and Hanford Operations last year resulted in the dis-
covery of a moderate amcunt of veptunlum-237 in the uranizm ax;r.ael at £-25. An
initial analysis af Banford wanius a® Padnceh in April 1556 revealed that little
a'r the neptunium wvas centained ln the fm. Redox process materiel. Subse-
quently the Ba.nfor;l Parex Procesa bas been sontributing an incressing proportics
of the processed uraniu. '

Oo or about 3-15-57 Mr. Robert Lavia of the Paducal Techaical Development

- Section iuformed this group ar an apparent discrepancy in plutonium sontent in

their cwurrent siimments ¢ wranium oxide to Paducah 45 reported by Hanford and
that determined by the Paducah laboratory. It vas suggested that the difference
might be sccounted for by the prasance of 2{1:237 in the higber count as the re-
sult of diffarent mathods of analyzis. At owr request samples of the Hanford
wreaium oxide and Padusab c<yclone ?epnrm:ar agh vere subnitted for N9237 analysis.
Results of the oxide apd separator ash es are tabulated in Tadle I
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Description of . Np© ¥p
. Sample Date Sample Code Semple (= /II\IE) (g fT)
3-16-5T Composite 16 W Haaford WO, ' T20 0.823
3-16-57 Composite 50k Hanford U0, Téo 0.869
3-16-57 Cycloge Separator Cyclone Separater Ll.h x 10“ | 16.@5
. Ash (ﬂ?k)

later, in viev of the encouraging resulta obtained from the gbove oxidas
and ash, it vas deeqed advisadle o examine an accumulaticn of tower, cyelone
Separntor, and Lfilter ash far Npa?‘?.

y In order to obtain @ clearer pictura of the ilstribution of Np=! through-
out the Paduceh plant, Samplés vera requested h-on tbe head end, tbe product,
talls and assumed critical points throughout the metal recovery plant. These

o samples were removed during the same genmeral period of aperatiom, 5-3-57 thru-

5-15-57. '

The thecretical yield of neptunium in irradiated normal wranlux is expected
to rangs from 2.5-3.0 grams of peptunium Zor emch kilogram of plutoniunm. '

Asguming the level of Hanford metal to be 800 grams P

per ton then the
eorresponding Np?:ﬂ Yield should be in the region of 1.8 grams per tom of

_ wranium or 1320 oo/i/g UO;. This would indicate thmt ~50 of the 7 pro-
duced was beilng fed into the Puducad plant with the wrenium cxide. As indicated
by the specitic activity af tha qélone. separator ash there %3 e Build vp of
aeptunium at the head end af the plant with the pon-volatile uranium tetra-

fluoride.
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R The sagpling of the gtock pile of ash wes handled in the fallowimg mannsr:

' the lot vas divided into six ms,ammm;meiﬁmmhdﬁm
relative to its total vei.g;t, the samples Trom each group vere eeuﬂ;inad, mized
thoroughly, amd a cosposite sswple vas preparsd. Avalysis revesled that as
exeellent source .af Np wvas available for immedinte mrocsasing with the possi-
BLlity of B comtinuous supply. It will be mcted in Takle IT thst the Np is
Fredominately in the Cyclone separator ash with lots L, L&, 5, and & totaling
~120 gars. Thia mterisl has been transferred to O.R.N.L. and iz curwently
heing processed ‘by the Metal Recovery Flamt. Nermally the Padncah esh is
dhpeaed of at that site DY indipg 7or re-fluprination or d.issulub:l.un and,
processing inm their Metal Recovery Flapt.

L Table IT

. Feptunium Copteme of Aceumulated Ash at Paducsh

~ Date Sample ' Description of Approx. Wi. szg-_’ ~llp237 To%%

Received Code Sazqle {Tons ) (e=/a/e)  (a/1) “is )
L-30-57 Comp. # 1 Hixed Ash WP, L | k.3 % 107 u.9 19.7
5-1-57 Comp. # 2 Mixed Ash U, a5 s8a 0.66 3.3
5-1-57 Comp. #3  Mixed Ash WP, ~5 1.2 x20° 1M T.05
5-3=57 Comp. #4  Cyclone Separator 2 1.8 x 101" 20.6 1.2
Ash W)

6-18-57 Comp. # 5  Separator Ask WP, 1 5.653 6.47 6.47

. 6-18-57 Comp. # 6  Separator Ash W), 2.5 1.8 x J.ol’ 21.05 52.6
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Based on a plent pratﬂ;' analysis in the following Table IIT 1t is appareut
thaet wost af the Np237 is gtopped Dy the tower, cyclone separator and berrimr
Tilter, theveby depleting the plant product and tails stream.

Table ITT
Neptunium Distribution in Prducah Diffusicn Process

Data Sammle Description of : &237 Npag?
Received Code Sample (e=/m/E) (/)
5-3-5T Sertal 12D ™, Feed 560 1.098
. 6-18-57 ) OA=36 15¢C 2 m3 Taad k50 0.51%
6-18-5T Tower Ash Currewt Tover Ashb é6
. 52757 N-3241 Sludge From Barrier 6,680 1.6
Pilter Clemning Tonk
S-17-57 N-1636 Liguid From Barrier -0
: Filter Cleaning Tank
-17-57 N-906 Dry Ash Prom Barrier 2,712 3.1
Tilrer # 33457
5-17-57 n-80L Dry Ash Feom Barrier 3,550 L1
?.‘i& # zﬂ,hl.
-6-18-57 338251, 338253 Us0g Made Prom Current o
Produet “?6
6-18-57 3b5695, 35Tk V.0, Made From Curyent ]
B W‘

Since the Peducab metal recovery plaat processes all of the waste from the
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rbase to cammine for Np>>!. Samples vere taken from the wixer-setiler aad pulse
column raffinstes aod the corresponding weayl aitrate strips duriug a pericd
which was considered represeatative of mermal gperatica. Simce the miwer-settler -
Thase operates orly 8 hours per day with the raffinmate passing imto two pulse
colum wits in parallel, opeyating full time, the pulse column raffimats stream
appeared 2o be the ose to copsider for possible Npoo! recovery. On the basis of
the smalyses in Tahle IV approximstely 0.6 graus Np~ ! per day is avelladle in
the pulse column raffinate for recovery ami this could rrobebly be iumeued oY
tafloring the process to this epd. However, the xp237 losa to the mixer-settler
and pulse colump uranyl nitrate vould eventusnlly be racovered om re-cycle in the
plant,

Summaxy

An upprox:mte' maTeérial belawnce of neptunium-~237 ocewrrizng in the Paducah
oﬁentions and origimating in the W0, from Hanford Purex Process ipdicates that
NOST af the elsmanmt 18 deposited {n the sonvolatile asb callected im the plaxnt
head epd. Ko geptunimm vag found iz the produst uranium and no.samples vere
svailgble from intermediate ztages.

On the hasis <f o Separator Ask Compositz coilected from March 25, 1557
through Jume 15, 1357, meptunium 1s zow accumilating at the rate of about 250
&sms per year in this porticn of the recyele materisl. In the existing stock
pile of 12 toms of ash of mized origin, shout 120 grams of zeprualum vas found 33d
is nov being processed for neptunium in the GRNL Metal Reeovery Plant. An exaz] -
pation af atyeams {n tlhe Paduesh Metal Becovery Plant reveals A corsesponding
neptunium coptent of about 300 grams af meptunivm per year comtained in 8ll The Teed

zaterial. In the existing Tlow sheet this geptunium is largely discayded to waste. ’




Table IV

Neptuniun fn Mixer-Settley and Pulee Columm Solutions

N

515-57
Set ﬁl
Sanple Description of ﬂpﬂ?— Flow Rate "953_7 ) HPEST Total )[;,251
Cale Sacnlc cfu)  (gljor)  (eghe)  (uafee) T (gf)
N-3132 Raffinate From 100 120 51.5 h6o . B4k 168
Mixer-Settler . )
¥-2118 Oranyl Nitrate Froo 32 . 70 10,7 85.6 15.6 31.1;
Mixer-Bettler
N-1639 Raffinate From 85 70 20,4 682 Th.L 249
PulseColumae ' .
N-1653 Urenyl Nitrate Froa 52 : Lo 9.9 238 25.9 oh.5
Pulae-Columnag : ;
Set fo
N-2123 " Refftnate From 109 120 62,5 500 8L.3 18e.5
Mixer-Settler .
N-2125 Uranyl Nitrate Frou b3 10 Wb 115.2  16.7 k2.0
Mixer-Settler
N-2103 Raffinate From 65 70 21,7 521 66.1 190
Pulpe-Columna
920 Uranyl Nitrate From 54 ho 10.2 ehl: 31.9 89
Pulse-Columne . )

W86 6661 °C TAON -
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